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Introduction
The extraction of one mandibular incisor is not very common in orthodontics, although it has obvious benefits in the area of crowding (1, 2). The possible indications for incisor extraction could be abnormalities in the number of anterior teeth; discrepancies in tooth size, ectopic eruption of incisors and moderate Class III malocclusions (3, 4) . Undesirable side-effects have been reported as the possible increase of the overbite and overjet beyond acceptable limits, re-opening of the space, partially unsatisfactory posterior occlusion, relapse of crowding in the remaining three incisors and loss of the interdental gingival papillae in the lower anterior region (1, 3, (5) (6) (7) (8) .
Kokich and Shapiro (6) stated that with careful planning and case selection, single lower incisor extraction may allow the orthodontists to use simple treatment mechanics and to achieve good results. In such cases, a full diagnostic set-up was recommended in order to predict the exact occlusal changes (6, 9) .
The aim of this case report is to present the treatment and 5-year follow-up of a patient with dental and skeletal Class I malocclusion and moderate lower anterior crowding, in whom one mandibular incisor extraction was selected as the treatment of choice in attempt to improve the dental occlusion.
Case Report
Diagnosis
A 19-year-old male patient presented at the clinic with the chief complaint of crowding of the lower anterior teeth. He had a symmetric face with competent lips, average smile line with consonant smile arch, and straight profile ( Figure 1 ). The intraoral examination showed that the patient had good oral hygiene, and the periodontium was healthy. He had Class I molar and canine relationships bilaterally. He had Class I skeletal relationship, low angle vertical pattern, proclined upper and lower incisors and normal lip projection. The upper and lower dental midlines were coincident with the facial midline. The Bolton tooth size analysis (10) showed 1.5 mm lower anterior excess. The arch length discrepancies in the upper and lower arches were -1.6 mm and -5.4 mm, respectively. Maxillary central incisors crowns were triangular-shaped. The panoramic radiograph revealed that upper and lower third molars were erupting (Figure 2A ). 
Treatment objectives
The primary treatment objectives for this patient were to eliminate crowding, maintain Class I canine/ molar relationship bilaterally during treatment, and correct dental relationship without unfavorable profile change.
Treatment alternatives
Two treatment options were proposed to the patient: extraction of upper and lower first bicuspids, and extraction of one lower incisor. Extraction of four bicuspids could result in excessive retraction of the uncrowded maxillary incisors, compromising the facial profile and lip projection. Mandibular incisor extraction could eliminate lower arch crowding and correct the occlusion without affecting the facial profile and lip projection. The patient was informed about both options and their consequences. Patient preferred the incisor extraction option.
Treatment progress
Orthodontic brackets (0.018-inch slot, preadjusted Roth edgewise appliances) were placed on the maxillary teeth, and the initial alignment started with 0.014-inch nickel-titanium (Ni-Ti) archwire and the patient was referred for the extraction of lower right central incisor. One week after extraction, orthodontic brackets (0.018-inch slot, preadjusted Roth edgewise appliances) were placed on the mandibular teeth and alignment for the lower arch was initiated with 0.014-in Ni-Ti archwire, at the same time a segment of light elastomeric chain was placed between lower right lateral incisor and left canine to close the diastema and eliminate crowding ( Figure 3A, 3B, 3C ). The elastomeric chain was changed every 3 weeks to maintain the activation. After elimination of the crowding, 0.016 x 0.016-in Ni-Ti wires followed by 0.016 x 0.022-in Ni-Ti wires were used for the upper and lower arches for levelling. Upper central incisors' mesiodistal widths were wider at the incisal edges than the cervical region (triangular-shaped). Upper central incisors were reshaped by reducing the maxillary central incisors 2 mm interproximally ( Figure 3D, 3E) . The treatment was finished with 0.016 x 0.022-in stainless-steel wires with ideal torque and shape. After satisfactory interdigitation was achieved, the fixed appliances were removed, and maxillary and mandibular canine-to-canine fixed lingual retainers were placed for retention (Figure 4) . 
Results
The active treatment time was 16 months. The facial profile was maintained (Figure 4) , treatment objectives were achieved and lower anterior crowding was eliminated. The posttreatment extraoral photographs showed a pleasing smile with a favorable smile arc. The patient was satisfied with the treatment results. In the panoramic radiograph, no sign of apical resorption or damage to the teeth was seen ( Figure  2B ). At the 5-year follow-up, the patient had a stable occlusion, with the results of the orthodontic treatment maintained ( Figure 5, Figure 2C ).
Discussion
This case revealed the clinical effectiveness of one incisor extraction in properly selected cases. Advantages of mandibular incisor extraction treatment are: decreased treatment time (6), long time stability in the mandibular anterior area (3, 7) , and preservation of soft-tissue profile (8) .
The possible disadvantages of this method are: unpleasant open extraction space, coincidence of the mandibular and maxillary dental midline is lost (8), a black triangle may form caused by the loss of the interdental papilla (11) and extraction of mandibular incisors may compromise the ideal overjet, overbite, and proper intercanine width in cases that do not have a Bolton (10) discrepancy except cases with small maxillary and large mandibular incisors. These factors should be contemplated before considering incisor extraction as a treatment option.
During the preliminary diagnosis of this patient, an accurate tooth-size analysis was made. The toothsize analysis revealed a 1.6 mm mandibular anterior tooth size excess. The mandibular central incisors measured 5.4 mm mesiodistally. The extraction of lower right central incisor was planned which was the most proclined tooth in the lower anterior region. After extraction, a 4.3 mm maxillary tooth size excess resulted. This is not unusual after mandibular incisor extraction. The maxillary excess was resolved by reducing the maxillary central incisors 2 mm interproximally and by slightly increasing the anterior overjet and overbite. Factors to consider interproximal enamel reduction include: maxillary crown structure (triangular-shaped crowns are easier to reduce than columnar-shaped teeth), interproximal enamel thickness or the presence of interproximal restorations, root proximity and the amount of interproximal alveolar bone (5) . In this patient, the posttreatment maxillary tooth size excess was only 2.3 mm. The triangular-shaped crowns of the maxillary central incisors indicated interproximal reduction. Therefore the overjet and overbite were slightly increased. The treatment results were stable after 5 years of retention (Figures 5, 2C) .
At the end of treatment the mandibular dental midline became the center of the remaining central incisor. Thus the maxillary midline coincided with the center of the remaining mandibular central incisor. It was reported that this situation does not compromise aesthetics or function (5).
Conclusion
If carefully planned, mandibular incisor extraction can be an effective treatment option that produces functional and aesthetic results with minimal orthodontic intervention.
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